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Abstract
Background—This article tests the hypothesis that remission from substance use disorders is
associated with smoking cessation in nicotine dependent young adults.

Design and methods—The sample was composed of 976 young adults with life-time substance
use disorders and nicotine dependence who were subjects in the national epidemiologic survey on
alcohol abuse and related conditions (NESARC). The Associated Disabilities Interview Schedule-
DSM-IV Version was used to assess lifetime and past year psychiatric disorders.

Results—Past year nicotine cessation was obtained by self-report. Remission from substance use
disorders was defined as the past year absence of DSM-IV substance use disorders . This study found
that remission from substance use disorders increased the likelihood of smoking abstinence (OR =
1.7).

Conclusions—Our study found that remission from substance use disorders increased the
likelihood of smoking abstinence in early adulthood. This finding is congruent with results from
longitudinal studies.
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Introduction
The health and economic related consequences of tobacco use are quite substantial. Between
1995 and 1999, smoking was associated with 440,000 premature deaths in the United States,
and nearly $157 billion in health-related economic costs annually [28].

Since most people start smoking in adolescence, nicotine dependence has been referred to as
a “pediatric disease”. The average frequent smoker will become a daily user by age 18 [40].
The 1999 national household survey on drug abuse (NHSDA) found that the prevalence of past
month cigarette use was highest among persons aged 18–25, 41.6%, compared to persons older
than age 34, 25.1% [41]. Though the occurrence of daily smoking among young adults has
been declining, a disturbing increase in the prevalence of nicotine dependence has been
observed [3]. Furthermore, a large prospective longitudinal study found that daily smoking
during adolescence considerably increased the probability of developing drug use disorders in
early adulthood, [25].
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General population studies have repeatedly observed a link between cigarette smoking and a
wide variety of mental disorders [15,24]. The combination of substance use disorders and
nicotine dependence has been associated with substantial adverse medical consequences. Hurt
et al. [20], in an 10-year follow-up study of adults treated for substance dependencies, reported
that in 50.9% of deaths, the underlying cause was tobacco-related.

Tobacco use is endemic among patients in substance abuse treatment. The Drug Abuse
Treatment Outcome Study, a nationally representative study of 8,755 adults who entered
treatment between 1991 and 1993, noted that 78% were smokers at admission [10]. This high
rate of smoking approximates the 78–85% prevalence rates in other clinical samples [7,22,
35].

As expected, the prevalence of substance use disorders is substantial among nicotine dependent
individuals. The national epidemiologic survey on alcohol and related conditions (NESARC)
noted that the lifetime and past year prevalence of alcohol use and drug use were 22.8 and
8.2%, respectively, among individuals with tobacco dependence [15]. High rates of
comorbidity were also found in a epidemiological study of young adult members of a health
maintainence organization. The lifetime prevalence of alcohol dependence and cannabis
dependence was 27.2. and 17.8%, respectively, among members with nicotine dependence
[1].

These studies also found that adults with mood and anxiety disorders were two to three times
more likely to develop tobacco dependence, compared to individuals without these disorders.
Because these studies were cross-sectional, the causal link between mental disorders and
nicotine dependence could not be determined. However, a prospective longitudinal study of a
community based sample found that tobacco use during the early twenties did not increase the
risk of major depression in the late twenties [5]. These discrepant finding may be due to the
fact that the later study examined nicotine use, while the aforementioned studies examined
nicotine dependence.

In the past decade studies have attempted to identify demographic and clinical predictors of
smoking cessation in clinical and general community populations. Higher social class [4,11,
13], greater education, later onset age of smoking initiation [4,11,13,21,38], lower dependence
severity [31,32,39] and a greater acknowledgement of the adverse health effects of smoking
[21]; have been found to be favorable prognostic factors.

Conversely, psychiatric disorders appear to impede smoking cessation . Studies of clinical and
epidemiological samples have noted that major depression and alcohol use disorders reduce
the likelihood of quitting [2,14,36].

To date, studies of tobacco dependence have confined themselves to the relationship between
drug use disorders or alcohol use disorders. Though a considerable proportion of the population
have both substance use disorders [6,8,18], the link between both of these disorders and
smoking discontinuation has not been examined in general populations studies of nicotine
dependence. Accordingly, this study hypothesized that remission from one or more substance
use disorders (drugs and/or alcohol) increased the probability of smoking cessation among
nicotine dependent young adults.

Method
In brief, the Wave 1 national epidemiological survey on alcohol and related conditions
(NESARC) is a nationally representative face-to-face survey of 43,093 respondents, aged 18
years and older, conducted by the NIAAA in 2001 through 2002. The target population of the
survey is the civilian, noninstitituionalized population residing in the United States.
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Experienced lay interviewers conducted the interviews. Regional supervisors re-contacted a
random 10% of all respondents for quality-control purposes. There was no case in which it was
determined that the interview had been conducted in any manner that was inconsistent with
the interviewer’s extensive training.

Measures
Diagnoses were generated by the NIAAA alcohol use disorder and associated disabilities
interview schedule-DSM-IV Version (AUDADIS-IV) [36], a structured interview designed to
be used by lay interviewers. Consistent with the DSM-IV, current (in the last 12 months)
dependence diagnoses required respondents to meet criteria for at least three criteria for
dependence during the last year. Current abuse diagnoses required a respondent to meet at least
one criteria for abuse in the past year. Following DSM-IV guidelines, AUDADIS,
distinguished mood and anxiety disorders that were not substance induced and that were not
related to medical conditions, i.e. “primary” disorders. Respondents classified with mood and
anxiety disorders that were substance-induced and/or due to a medical disorder, i.e.
“secondary” disorders were not included in this report.

We defined smoking cessation as the absence of cigarette use during the past year. Remission
from substance use disorders was operationalized as the absence of Alcohol Abuse/
Dependence Disorder or Drug Abuse/Dependence Disorder during the past year. In order to
reduce the potential unreliability of respondent’s recall of distal events regarding age of onset
and remission from nicotine dependence and substance use disorders, we limited our analyses
to subjects aged ≤30.

Statistical analysis
Univariate statistics were used to test for significant differences between smokers and
nonsmokers with respect to past year mood disorders, anxiety disorders, substance use
disorders, gender, race, education, onset of tobacco dependence, and total number of DSM-IV
Nicotine Dependence (during worst episode). Following Hosmer and Lemeshow [19]
guidelines for logistic regression analysis, variables which manifested significant between
group differences (P < 0.10) were entered into an overall logistic regression model along with
the following two-way interactions: substance use disorder × education, marital status ×
education, age × marital status, substance use disorder × marital status, onset of nicotine
dependence × marital status, and marital status × education. Three-way interactions were
excluded because of the difficulty of interpretation.

Secondary univariate data analyses were conducted to test for differences in demographic and
clinical characteristics of remitted and unremitted substance use disorders.

Results
This sample consisted of 976 young adults, 83% of whom graduated high school; they were
nearly evenly divided with respect to gender; a minority were married; past alcohol use
disorders were more prevalent than drug use disorders; past year anxiety disorders and mood
disorders were highly prevalent, 42% and 28%, respectively (Table 1).

Ten percent (94/976) reported cessation of cigarette smoking for the past year ; 28% were in
past year substance abuse/dependence remission. In the univariate analyses, marital status,
education, age, substance use disorder (past year), and onset of nicotine dependence were found
to be associated with past year smoking status.

None of the interactions tested were statistically significant. The main effects of marital status,
education, age, substance use disorder (past year), and onset of nicotine dependence, were
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entered simultaneously into the logistic regression model. Results indicated that greater
education, older age, being married, onset of nicotine dependence prior to adulthood, and the
absence of a past year mood disorder and the absence of past year substance use disorder were
correlated with smoking remission during the past year (Table 2).

Demographic and clinical variables associated with remission from substance use disorders
were older age, being married, having attended college, having quit smoking, developing
nicotine dependence after age 21, and not having bipolar disorder. Subjects with alcohol use
disorders were less likely to be in remission relative to those with drug use disorders. Caucasian
race was equivocally correlated with increased likelihood of remission. A history of anxiety
disorders or Major Depression did not predict remission (Table 3).

To place these findings in context, we performed a post-hoc analysis, comparing nicotine
cessation rates of young adults, who did not have a lifetime substance use disorder, to those
found in our sample. Smoking quit rates were substantially higher among individuals whose
substance use disorder remitted (N = 245), compared to persons without lifetime substance use
disorders (N = 549), 12 and 4.6%, respectively, (OR = 2.9; 95% C.I. = 1.7, 5.1). However, quit
rates did not differ between the later group and individuals whose substance use did not remit
(N = 725), 7%, (OR = 1.6, 95% C.I. = 0.97, 2.6).

Discussion
Our study found that remission from substance use disorders increased the likelihood of
smoking abstinence in early adulthood. This finding is congruent with results derived from a
3.5 year follow-up study of patients in a large health maintenance organization. Remission
from alcohol use disorders, at baseline, was associated with nearly a threefold greater
probability of quitting smoking compared to alcoholics not in remission at follow-up [2].
Similarly, a large longitudinal study of Canadian and American smokers found that lower
alcohol use, at study entry, was associated with a greater probability of smoking cessation at
follow-up [21].

Education, a measure of socioeconomic status, was a favorable predictor of smoking cessation,
is in line with studies demonstrating that a variety healthy behaviors are correlated with level
of education [33]. Furthermore, two large epidemiological studies observed a greater education
was a favorable predictor of smoking cessation [4,11].

We observed that early onset of nicotine dependence, as opposed to early onset of cigarette
use, was a favorable predictor of smoking cessation. Since our sample was composed of
nicotine dependent individuals with substance use disorders, our finding may not generalize
to nondependent nicotine users. However, this observation parallels Schuckit et al’s [34]
finding that younger onset age of alcohol dependence predicted alcohol abstinence.
Interestingly, among adult cannabis dependent patients, Lozano et al. [26] found a strong
association between higher dependence symptoms and patients’ choice of abstinence as a
treatment goal. We conjecture that individuals with early onset of dependence experience more
negative consequences related to their use of substances; are less successful in controlling their
use than individuals with late onset dependence; and that this difference may induce a greater
proportion of the former group to adopt abstinence as a goal.

That quit smoking rates were substantially higher among individuals in remission from
substance use disorders compared to peers without the later disorders was an unexpected
finding. This post-hoc finding requires replication and use of multivariate statistics to confirm
its validity.
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The finding that non-remission from substance use disorders was linked with younger age,
lower education, and being single replicates observations from the 1992 National Longitudinal
Alcohol Epidemiological Survey [9] of alcohol dependence. The observation that younger age
was an unfavorable predictor should be viewed with caution because these analyses were post-
hoc, and they did not control for duration of substance use disorders.

Among clinical populations with substance use disorders and nicotine dependence, the risk
that smoking cessation treatment may worsen the prognosis for recovery is a concern of
addiction specialists [37]. However, a meta-analysis of 19 randomized control studies failed
to find that link between smoking treatments and unfavorable substance use outcomes [29].
Furthermore, a recent review s of the literature confirmed this finding [16]. Unfortunately,
relative few addiction programs offer smoking treatment, despite the high prevalence of
nicotine use among their patients [30]. A greater awareness of the potential health benefits of
smoking cessation interventions, and their lack of harm, may stimulate the provision of these
treatments.

Though some anxiety disorders, specifically, Post-Traumatic Stress Disorder [12,17,27], and
mood disorders have been found to decrease the likelihood of smoking cessation [24] this study
failed did not find this association. We suspect that this difference is due to the fact that unlike
previous studies, our sample was restricted to young adults with substance use disorders. It
may be that substance use disorders are more powerful predictors of smoking cessation, relative
to other comorbidities.

This investigation has several limitations. Data regarding smoking abstinence and substance
use remission were entirely based on retrospective self-reports, which may not be reliable.
Second, other factors found to affect smoking cessation, e.g., previous quit attempts, peer group
selection, and use of cigarettes by live-in partner/spouse use were not measured.

Prospective studies of similar populations, using blood and urine samples to confirm self-
reported smoking, alcohol, and illicit drug abstinence are needed to confirm our results. Since
many persons who quit smoking relapse {Lancaster, 2006 #70} [23], studies are also needed
to determine if factors that are found to predict remission also predict long-term abstinence.

Acknowledgments
The National Epidemiologic Survey on Alcohol and Related Conditions was sponsored by the National Institute on
Alcohol Abuse and Alcoholism, Bethesda, Md. Additional support was obtained by grant K02DA00465 form the
National Institute for Drug Abuse, Bethesda, Md. (Dr. Levin)

References
1. Breslau N. Psychiatric comorbidity of smoking and nicotine dependence. Behav Genet 1995;25(2):

95–101. [PubMed: 7733862]
2. Breslau N, et al. Are smokers with alcohol disorders less likely to quit? Am J Public Health 1996;86

(7):985–990. [PubMed: 8669523]
3. Breslau N, et al. Smoking and the risk of suicidal behavior: a prospective study of a community sample.

Arch Gen Psychiatry 2005;62(3):328–334. [PubMed: 15753246]
4. Breslau N, Peterson EL. Smoking cessation in young adults: age at initiation of cigarette smoking and

other suspected influences. Am J Public Health 1996;86(2):214–220. [PubMed: 8633738]
5. Brook DW, et al. Drug use and the risk of major depressive disorder, alcohol dependence, and substance

use disorders. Arch Gen Psychiatry 2002;59(11):1039–1044. [PubMed: 12418937]
6. Brooner RK, et al. Psychiatric and substance use comorbidity among treatment-seeking opioid abusers.

Arch Gen Psychiatry 1997;54(1):71–80. [PubMed: 9006403]

Agosti and Levin Page 5

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2009 August 25.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



7. Budney AJ, et al. Nicotine and caffeine use in cocaine-dependent individuals. J Subst Abuse 1993;5
(2):117–130. [PubMed: 8400835]

8. Craddock SG, et al. Characteristics and pretreatment behaviors of clients entering drug abuse treatment:
1969–1993. Am J Drug Alcohol Abuse 1997;23(1):43–59. [PubMed: 9048146]

9. Dawson DA. Correlates of past-year status among treated and untreated persons with former alcohol
dependence: United States, 1992. Alcohol Clin Exp Res 1996;20(4):771–779. [PubMed: 8800398]

10. Drug abuse treatment outcome study. [[cited 2008]]. Available from: http://www.icpr.umich.edu
11. Flint AJ, Novotny TE. Poverty status and cigarette smoking prevalence and cessation in the United

States, 1983–1993: the independent risk of being poor. Tob Control 1997;6(1):8–14.
12. Fu SS, et al. Post-traumatic stress disorder and smoking: a systematic review. Nicotine Tob Res 2007;9

(11):1071–1084. [PubMed: 17978982]
13. Galea S, Nandi A, Vlahov D. The social epidemiology of substance use. Epidemiol Rev 2004;26:36–

52. [PubMed: 15234946]
14. Glassman AH, et al. Heavy smokers, smoking cessation, and clonidine. Results of a double-blind,

randomized trial. JAMA 1988;259(19):2863–2866. [PubMed: 3367452]
15. Grant BF, et al. Nicotine dependence and psychiatric disorders in the United States: results from the

national epidemiologic survey on alcohol and related conditions. Arch Gen Psychiatry 2004;61(11):
1107–1115. [PubMed: 15520358]

16. Gulliver SB, Kamholz BW, Helstrom AW. Smoking cessation and alcohol abstinence: what do the
data tell us? Alcohol Res Health 2006;29(3):208–212. [PubMed: 17373411]

17. Hapke U, et al. Association of smoking and nicotine dependence with trauma and posttraumatic stress
disorder in a general population sample. J Nerv Ment Dis 2005;193(12):843–846. [PubMed:
16319709]

18. Heil SH, Badger GJ, Higgins ST. Alcohol dependence among cocaine-dependent outpatients:
demographics, drug use, treatment outcome and other characteristics. J Stud Alcohol 2001;62(1):14–
22. [PubMed: 11271960]

19. Hosner, D.; Lemeshow, S. Applied logistic regression. Vol. 2nd edn. Wiley; New York: 2000.
20. Hurt RD, et al. Mortality following inpatient addictions treatment. Role of tobacco use in a

community-based cohort. JAMA 1996;275(14):1097–1103. [PubMed: 8601929]
21. Hymowitz N, et al. Predictors of smoking cessation in a cohort of adult smokers followed for 5 years.

Tob Control 1997;6(Suppl 2):S57–S62. [PubMed: 9583654]
22. Kalman D, Morissette SB, George TP. Co-morbidity of smoking in patients with psychiatric and

substance use disorders. Am J Addict 2005;14(2):106–123. [PubMed: 16019961]
23. Killen JD, Fortmann SP. Role of nicotine dependence in smoking relapse: results from a prospective

study using population-based recruitment methodology. Int J Behav Med 1994;1(4):320–334.
[PubMed: 16250793]

24. Lasser K, et al. Smoking and mental illness: a population-based prevalence study. JAMA 2000;284
(20):2606–2610. [PubMed: 11086367]

25. Lewinsohn PM, Rohde P, Brown RA. Level of current and past adolescent cigarette smoking as
predictors of future substance use disorders in young adulthood. Addiction 1999;94(6):913–921.
[PubMed: 10665079]

26. Lozano BE, Stephens RS, Roffman RA. Abstinence and moderate use goals in the treatment of
marijuana dependence. Addiction 2006;101(11):1589–1597. [PubMed: 17034438]

27. Morissette SB, et al. Anxiety, anxiety disorders, tobacco use, and nicotine: a critical review of
interrelationships. Psychol Bull 2007;133(2):245–272. [PubMed: 17338599]

28. National Center for Disease Prevention and Health. 2006.
http://www.cdc.gov/tobacco/research_data/health_consequences/mortali.htm [cited

29. Prochaska JJ, Delucchi K, Hall SM. A meta-analysis of smoking cessation interventions with
individuals in substance abuse treatment or recovery. J Consult Clin Psychol 2004;72(6):1144–1156.
[PubMed: 15612860]

30. Reid MS, et al. Smoking cessation treatment in community-based substance abuse rehabilitation
programs. J Subst Abuse Treat 2007;35:68–77. [PubMed: 17951021]

Agosti and Levin Page 6

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2009 August 25.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.icpr.umich.edu
http://www.cdc.gov/tobacco/research_data/health_consequences/mortali.htm


31. Richmond RL, Austin A, Webster IW. Predicting abstainers in a smoking cessation programme
administered by general practitioners. Int J Epidemiol 1988;17(3):530–534. [PubMed: 3209332]

32. Richmond RL, Kehoe LA, Webster IW. Multivariate models for predicting abstention following
intervention to stop smoking by general practitioners. Addiction 1993;88(8):1127–1135. [PubMed:
8401167]

33. Ross C, Chia-ling W. The links between education and health. Am Sociol Rev 1995;60:719–745.
34. Schuckit MA, et al. Periods of abstinence following the onset of alcohol dependence in 1,853 men

and women. J Stud Alcohol 1997;58(6):581–589. [PubMed: 9391917]
35. Stark MJ, Campbell BK. Drug use and cigarette smoking in applicants for drug abuse treatment. J

Subst Abuse 1993;5(2):175–181. [PubMed: 8400839]
36. Sullivan MA, Covey LS. Current perspectives on smoking cessation among substance abusers. Curr

Psychiatry Rep 2002;4(5):388–396. [PubMed: 12230968]
37. Walsh RA, et al. Smoking cessation interventions in Australian drug treatment agencies: a national

survey of attitudes and practices. Drug Alcohol Rev 2005;24(3):235–244. [PubMed: 16096127]
38. West R, et al. Smoking cessation and smoking patterns in the general population: a 1-year follow-up.

Addiction 2001;96(6):891–902. [PubMed: 11399220]
39. Wilcox NS, et al. Subject characteristics as predictors of self-change in smoking. Addict Behav

1985;10(4):407–412. [PubMed: 4091073]
40. Ziedonis, D.; Fiester, SJ. Substance abuse: nicotine dependence. In: Tasman, A.; Kay, J.; Lieberman,

JA., editors. Pscyhiatry. Vol. 2nd edn. Wiley; West Sussex: 2003. p. 1086-1101.
41. Department of Human and Health Services, Center for Disease Control, Atlanta, GA.

http://www.oas.samsha.gov/nhds/tobacco/chapter2.htm

Agosti and Levin Page 7

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2009 August 25.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.oas.samsha.gov/nhds/tobacco/chapter2.htm


N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Agosti and Levin Page 8

Table 1
Percentage distribution of young adults with lifetime DSM-IV substance use disorders and nicotine dependence, by
selected characteristics

Characteristics (N = 976) Percent SE

Gender

 Males 60 0.02

 Females 40 0.02

Race

 Whites 90 0.009

 Non-whites 10 0.009

Age

 18–21 33 0.02

 22–26 37 0.02

 27–30 30 0.02

Married

 Yes 28 0.02

 No 72 0.02

Education

 Did not complete high school 17 0.01

 High school graduate 33 0.02

 Attended college 38 0.02

 Completed B.A. 12 0.01

Years of nicotine dependence

 <5 years 59 0.02

 6–10 years 21 0.01

 >10 years 20 0.01

Lifetime alcohol abuse/dependence

 Yes 89 0.01

 No 11 0.01

Lifetime drug abuse/dependence

 Yes 42 0.02

 No 58 0.02

Past year alcohol or drug abuse/dependence

 Yes 49 0.02

 No 51 0.02

Past year primary mood disorder

 Yes 28 0.02

 No 72 0.02

Past year primary anxiety disorder

 Yes 42 0.02

 No 58 0.02
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Table 2
Predictors of smoking cessation

Predictors Adjusted

β SE OR 95% CI

Education

 High school dropout/graduate Reference

 Attended college/completed college 0.507 0.245 1.7 1.0, 2.7

Age group

 18–21 Reference

 22–26 0.537 0.380 1.7 0.81, 3.6

 27–30 1.9 0.377 6.6 3.2, 13.8

Marital status

 Married 0.863 0.243 2.4 1.5, 3.8

 Divorced, separated, widowed, single Reference

Onset age nicotine dependence

 ≤21 1.7 0.306 5.7 3.1, 10.3

 >22 Reference

Past year substance use disordera

 No 0.555 0.247 1.7 1.1, 2.8

 Yes Reference

Past year mood disorder

 No Reference

 Yes 0.450 0.238 1.6 0.98, 2.5

a
Alcohol or drug use abuse/dependence
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Table 3
Comparison of demographic and clinical characteristics of remitted and non-remitted substance use disorders (past
year)

Characteristics (N = 976) Remitted
(N = 707)

Non-remitted
(N = 259)

OR 95% CI

Gender % %

 Males (reference) 23 77

 Females 34 66 0.58 0.43, 0.77

Race

 Whites (reference) 29 71

 Non-whites 20 80 1.6 1.0, 2.6

Age

 18–21 (reference) 13 87

 22–26 29 71 0.37 0.24, 0.56

 27–30 37 63 0.25 0.17, 0.39

Marital status

 Married/common-law
  (reference)

37 63

 Divorced/separated 33 67 1.2 0.73, 1.9

 Single 20 80 2.3 1.7, 3.2

Education

 Did not attend college
  (reference)

23 77

 Attended college 31 69 0.67 0.50, 0.89

Current (past year) smoker

 Yes (reference) 26 74

 No 40 60 0.52 0.34, 0.81

Onset age of nicotine dependence

 Early (≤21) (reference) 22 78

 Late (>21) 38 62 0.47 0.35, 0.62

Lifetime disorders

 Bipolar disorders

  No (reference) 21 79

  Yes 30 70 1.6 1.2, 2.3

Anxiety disorders

 No (reference) 28 72

 Yes 27 73 1.0 0.76, 01.4

Major depression

 No (reference) 27 73

 Yes 28 72 0.97 0.73, 1.3
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